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Research  on  the  cognitive  structures  and  processes  required  to 
execute  procedures  based  on  Instructions  has,  until  very  recently,  focused 
on  the  delivery  of  Instructions  In  print.  However,  the  advent  of  computer 
systems  designed  to  deliver  procedural  training  and  Job-aiding  Information 
has  led  us  to  conduct  research  on  the  use  of  computers  for  communicating 
procedures.  The  power  of  computers  makes  this  type  of  presentation 
fundamentally  different  from  print  media  and  the  growing  use  of  computer-based 
training  and  Job-aiding  systems  In  the  military  also  makes  them  worthy  of 
study . 

In  this  report  we  describe  a  system  for  displaying  Interactive  computer 
generated  color  text,  graphics,  and  symbols  and  computer-controlled  video  and 
videodisc  displays  for  use  In  our  research. 

The  computer  system  selected  for  use  In  our  research  Is  the  TICCIT 
system.  This  Is  a  commercially  available  system  now  In  widespread  use  In 
military.  Industrial,  and  civilian  educational  settings.  TICCIT  is  an 
officially  designated  Navy  device  (Device  4E7). 

This  report  Is  Intended  to  provide  a  description  of  our  Instrumentation 
and  thereby  make  our  subsequent  reports  of  experiments  more  understandable 
to  the  reader. 
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SYSTEM  HARDWARE 

The  TICCIT  system  Is  driven  by  Deta  General  (DG)  NOVA  4 
min I computers . 
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TIGCIT  uses  color  terminals  anc  v  xially  designed  keyboards  and 
light  pens.  The  TICCIT  system  hardware  Is  modularly  designed  to  allow 
wars  to  configure  systems  that  best  meet  their  Individual  training  needs.  The 
TICCIT  systems  now  In  the  field  have  one*  two*  three  or  more  processors 
configuring  from  two  to  over  five  hundred  terminals.  Storage  capacity  ranges 
from  25  megabytes  to  1000  megabytes*  all  with  the  same  courseware  and  software 
capabilities.  A  DBMS  Interface  at  two  TICCIT  sites  allows  an  Interface  between 
the  TICCIT  systems'  computer-managed  Instructional  software  packages  and 
other  CM I  packages  written  In  COBOL*  AOS*  etc. 
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In  addition,  aach  system  Mill  support  a  variety  of  peripheral  devices. 
Including:  a  fixed-head  disk  for  rapid  data  swapping.  Magnetic  tape  units  for 
dumping  and  loading  data,  a  graphic  digitizer  (for  automatic  scanning  and  entry 
of  line  drawings,  charts,  maps,  etc.)  and  Impact  as  well  as  electrostatic 
dot-matrix  printers  (for  producing  hard  copy  printouts.  Including  copies  of 
TICCIT  screen  (mages  of  both  text  and  graphics).  Other  specialized  peripherals 
can  be  added  as  options.  They  Include  optical  mark  readers,  audio  and/or 
videotape/videodisc  systems,  large-screen  monitors  for  troubleshooting 
simulations,  and  specialized  mock-ups  of  actual  equipment  used  for  part-task 
training  and  simulations.  Therefore,  each  TICCIT  system  can  be  configured  to 
meet  the  specific  requirements  of  each  Individual  user  site. 


The  TICCIT  system  hardware  and  software  have  sophisticated  "fall-soft" 
features  built  In  to  guard  against  data  loss  during  unexpected 
fluctuations  In  power.  The  min  I -computers  and  other  standard  peripherals 
were  designed  for  wide-scale.  Industrial  use  In  diverse  training  environ¬ 
ments.  They  are  extremely  tolerant  of  normal  variations  In  power. 


TICCIT  TERMINAL  CHARACTERISTICS 


The  TICCIT  terminal  utilizes  a  raster  display  of  17  rows  by  43 
columns.  Each  character  space  Is  made  up  of  a  10  x  12  dot  matrix.  Thus, 
the  screen  resolution  Is  430  x  204  picture  elements. 
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The  TICCIT  terminal  has  two  modes  of  operation:  It  functions  as  a 
color  CRT  when  supporting  computer-generated  displays  of  text  and 
graphics;  It  functions  as  a  color  television  monitor  when  supporting  full 
col or/sound  videotape  and  videodisc  presentations.  Since  the  TICCIT 
terminal  Is  totally  compatible  with  NTSC  broedcast  video,  video  materials 
can  be  utilized  on  TICCIT  without  any  modification  to  the  existing 
system  hardware. 

THE  TICCIT  KEYBOARD 


The  TICCIT  keyboard  Is  comprised  of  three  keypads. 


The  center  keypad  Is  for  typing  alphanumeric  characters  and  for  selecting 
color.  Color  Is  chosen  by  simultaneously  depressing  the  ALT  CODE  key  and  any 
one  of  the  numeric  keys  1  through  7.  The  user  can  select  "blink"  mode  by 
simultaneously  depressing  the  ALT  CODE  key  and  numeric  key  8.  Having  enabled 
the  blink  function,  the  user  can  then  type  blinking  text  or  graphics.  To  turn 
off  the  blink  function,  the  user  simply  repeats  the  ALT/CODE  8  key  presses. 


The  left  keypad  Is  for  editing  and  cursor  control  functions.  North, 
south,  east,  and  west  arrows  are  available  for  positioning  the  cursor  to 
any  desired  location  on  the  screen.  In  addition,  each  TICCIT  terminal 
Includes  a  light  pen  for  one-step  cursor  positioning.  The  user  simply 
touches  the  light  pen  to  the  TICCIT  screen  at  the  desired  cursor  location 
and  the  cursor  automatically  moves  to  that  location.  The  left  keypad  also 
contains  editing  keys  that  allow  the  user  to  modify  text  being  displayed 
on  the  TIOCIT  screen.  The  ERASE  key  allows  the  user  to  delete  up  *to  one 
entire  line  of  text  automatical ly.  The  INSERT  key  allows  the  user  to  Insert 
additional  spaces  within  existing  text.  The  JUSTIFY  key  can  be  used  to 
close  up  unnecessary  spaces  within  existing  text.  The  TAB  key  allows  the 
user  to  aove  to  predefined  response  boxes  on  the  display. 
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Right  Ktypad  —  "Itarnor  Contra  I!* 

The  right  keypad  Is  celled  the  "Learner  Control"  keypad.  It  contains 
keys  which  allow  the  user  to  access  the  Individual  Instructional  components 
available  on  TICCIT.  These  keys  are  also  author  definable  so  that  they  can 
be  used  as  end-of -message  keys  to  be  used  to  branch  to  other  displays  as 
the  author  desires. 

CHARACTER  SETS 

The  TICCIT  system  contains  fourteen  pre-programmed  character  sets. 
Including  Scripts,  Computer,  and  Backlite.  In  addition,  TICCIT  users  are 
able  to  define  new  character  sets  as  desired.  As  many  as  512  character 
definitions  can  be  active  on  TICCIT  at  any  one  time.  For  our  research,  we 
have  used  this  capability  to  store  graphics  representing  the  parts  of  a 
model  Indexed  by  keys  on  the  keyboard.  This  has  been  of  great  help  In 
allowing  the  rapid  and  cost  effective  production  of  the  large  quantity  of 
graphics  used  In  our  research. 

COLOR  CAPABILITY 

TICCIT  displays  can  be  In  up  to  seven  colors— red,  green,  yellow, 
blue,  black,  cyan,  and  white — and  blink  mode  which  provide  authors  with  a 
capability  to  highlight  specific  erees  of  display  text. 

GRAPHICS  CAPABILITY 

In  addition,  the  design  of  the  TICCIT  system  software  permits  the  use 
of  graphics,  artwork,  drawings,  cartoons,  charts,  sketches,  etc.  as  an 
Integral  part  of  courseware  displays. 

These  graphics  can  be  constructed  either  using  the  graphics  editor  on 
any  TICCIT  terminal  or  through  use  of  a  graphics  digitizer.  The  graphics 
digitizer  consists  of  a  Hamamatsu  document  camera  that  can  be  used  to  scan 
graphics  drawn  by  artists  off-line  and  then  store  them  as  consecutive  bits 
In  computer  memory.  Graphics  (whether  constructed  or  digitized)  can  be 
called  up  on  any  TICCIT  terminal  and  can  be  modified  as  desired. 
Modifications  may  Include  enlargement  or  reduction  In  size  of  all  or  part 
of  the  graphic,  rotation  of  all  or  part  of  the  graphic,  coloring  of  all  or 
part  of  the  graphic.  Integration  of  a  digitizer  graphic  or  Integration  of 
text  with  the  graphic.  These  completed  object  graphics  can  then  be 
Incorporated  Into  specific  screen  displays  for  student  viewing. 

VIDEODISC  CAPABILITY 

The  TICCIT  systam's  video  technology  also  permits  users  to  access 
full  color  video  through  the  student  terminal.  This  provides 
courseware  developers  and  Instructors  with  the  capability  of  Incorporating 
motion  video  Into  Instructional  sequences.  The  TICCIT  keyboard  and 
specialized  software  give  the  student  full  control  over  the  positioning  of 
videotape  while  viewing- It  (l.e.  fast-forward,  rewind,  "freeze-frase"). 
TICCIT  can  also  access  videodiscs  on  a  random  access  basis  and  display 
single  video  frawes  of  video  or  motion  video  sequences  under  computer 
control. 
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AUDIO  CAPABILITY 

The  TICCIT  system  also  supports  a  sophisticated  audio  Input  and 
delivery  system.  Digital ly-stored  audio  messages  can  be  linked  to  any 
particular  output  display,  so  that  textual  material  can  be  enhanced  with 
an  associated  audio  message. 


SYSTEM  SOFTWARE 

TIOCIT  software  Is  based  on  a  general  purpose  time-sharing  operating 
system,  written  totally  In  assembly  language  to  minimize  core  requirements 
and  maximize  throughput. 

The  operating  system  has  been  designed  to  support  Interfacing  with  and 
controlling  a  variety  of  auxiliary  terminal  devices.  Including: 


-  Video  tape  players  (standard  and  controllable) 

-  Videodisc  players 

-  Video  cameras 

-  Teletype/ telephone 

-  Asynchronous  Interface  with  other  computers 

-  Remote  line  printers 

-  Interactive  computer  control  over  television  tuning 

In  addition  to  supporting  the  simultaneous  delivery  of  Instructional 
material  to  over  500  terminals,  the  operating  system  has  also  been 
designed  to  support  on-line  software  and  courseware  development  and 
revision,  as  well  as  a  number  of  other  on-line  capabilities  such  as 
Inter-terminal  communications. 


AUTHORING  LANGUAGES 

TIOCIT  supports  two  authoring  systems.  The  first.  Authoring  Procedure 
for  TIOCIT  (APT)  Is  the  original  TICCIT  authoring  system  (although 
revised)  which  reflects  a  particular  Instructional  design  strategy. 

The  second,  TICCIT  Authoring  Language  (TAL)  Is  a  general  purpose 
language.  TAL  permits  the  author  to  define  the  function  of  TICCIT's 
learner  control  keys  In  any  way  desired.  The  author,  therefore.  Is  not 
restr I cted  to  commands  developed  for  Instructional  applications  or  by  a 
particular  predefined  model  of  the  Instructional  or  learning  process. 

TAL  EDITING 

TAL  provides  the  author  with  up  to  four  specialized  editor  packages 
for  each  page  the  subject  sees.  This  authoring  system  Is  the  one  that 
we  have  used  In  our  research. 
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The  first  editor  the  author  sees  Is  called  a  base  page,  upon  which 
text  Is  formatted  and  colored  exactly  as  It  will  be  presented  to  the 
subject.  Here,  the  author  simply  types  the  display  as  the  student  should 
see  It.  An  example  of  a  base  page  Is  shown  below. 


I  M/M/12  12(30  AA. 1.2.1. 8/1/1  1 

i  Hark  each  step  with  year  light 

pen  when  1 

1  yea  have  completed  It.  Prtss  CO 

ta  see  i 

I  the  aext  page.  1 

|  1.  Ta  farm  calama  anti 

Camp let ed 

a.  Assemble  three  large 

■ 

I  b.  Attach  a  small  black 

■ 

t.  the  tab  ead  af  1 

d. 

C(  )L(lPi  )T(C,  )  AA.l 

.2.1. 8/1/1 

aim  ay  Specifications  Page 

The  second  editor  that  the  author  may  use  Is  called  the  display 
specifications  page.  Here,  the  author  may  enter  commands  used  to  display 
additional  text  when  specified  conditions  have  been  met  or  may  Identify 
a  graphic  and  give  Its  coordinates  fo  display  to  the  subject.  This  page 
may  also  be  used  to  define  windows  that  make  use  of  the  light  pen  possible. 
The  following  Is  an  example  of  a  display  specifications  page. 
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Branch  Table 


The  third  editor  available  to  the  author  contains  the  branch  table. 


This  table  Is  used  to  define  direct  branching  by  the  TICCIT  keyboard's 
learner  control  keys,  which  allow  the  student  to  branch  to  any  other  TAL 
page  In  the  program,  as  the  author  specifies.  An  example  branch  table 
Is  shown  below. 


Lag?  0 
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•ranch  Specif icatian  Table 
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♦ 
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♦ 

CA 

♦ 

HA 

♦ 

UN 

♦ 

Response  Analysis  Page 


The  fourth  editor  available  to  TAL  authors  Is  the  response  analysis 
page.  This  page  Is  used  to  specify  how  the  TICCIT  system  will  respond 
to  student  Input,  whether  It  takes  the  form  of  the  touch  of  the  light  pen, 
a  typed  word  or  phrase,  an  algebraic  expression,  etc.  It  also  allows  the 
author  to  compute,  display  or  store  any  variables  needed  for  scoring, 
simulations,  or  other  conditional  functions.  An  example  of  a  response 
analysis  page  Is  shown  below. 
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Graphics 

The  authoring  Illustrations  shown  In  the  above  paragraphs  were  all 
taken  from  the  subject  study.  The  figure  below  Is  an  example  of  a 
graphic  used  in  this  study. 


AA. 1 .?. ! .S/7/J7 


APPLICATIONS  FOR  BASIC  RESEARCH 

In  our  explorations  of  the  cognitive  structures  and  processes  that 
come  Into  play  as  adults  perform  procedures  based  on  Instructions,  we  have 
come  to  use  many  of  the  capabll Ities  of  the  computer  system  described  here. 
One  application  has  been  to  Implement  the  Idea  of  hypertext  In  the 
procedural  Instructions  used  In  our  research.  Hypertext  In  this  particular 
application  consists  of  a  set  of  directions  for  putting  together  a  small 
model.  These  directions  have  no  Illustrations  and  are  written  at  the 
fourth  grade  level.  On  each  page  of  the  directions.  In  addition  to  text, 
there  are  green  squares. 

Persons  reading  the  directions  need  only  touch  any  word  In  the 
directions  to  see  another  display  designed  to  explain  more  fully  what  that 
word  means  or  what  the  operation  described  looks  like.  For  example,  if 
the  word  Is  "assemble",  the  branch  might  lead  to  a  page  that  shows  the  parts 
of  the  model  to  be  assembled  and  Includes  arrows  and  text  designed  to  make 
the  meaning  of  the  word  "assemble"  unmistakably  clear  In  Its  application  at 
this  stage  of  assembling  the  model. 

If  readers  want  to  view  the  completed  model,  they  need  only  touch  the 
green  box  on  each  page  of  the  directions.  A  graphic  Illustration  of  the 
completed  model  Is  then  displayed.  At  this  point  readers  have  even  more 
options.  They  can  touch  a  part  of  the  graphic  of  the  completed  mo be I  and 
then  be  shown  a  blown-up  graphic  of  that  part  of  the  model.  Touching  this 
graphic  raveals  an  Illustration  of  the  parts  which  are  used  to  put  It 
together  and  how  they  are  assembled. 
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Subjects  also  have  the  ability  to  request  different  views  of  the  model* 
Its  subassemblies  and  their  parts  In  the  graphics  only  mode.  A  touch  of  a 
key  will  show  readers  how  the  component  looks  from  any  of  six  different 
angles. 

Although  the  hypertext  research  we  are  conducting  Is  still  In  Its 
early  stages,  some  preliminary  findings  are  of  Interest.  For  example,  when 
the  directions  for  this  task  are  presented  to  people  on  paper  (both  text 
and  graphics)  about  two  thirds  of  the  people  make  mistakes  In  doing  the 
task  which  they  never  recognize  to  be  mistakes.  However,  when  people  are 
asked  to  do  the  assembly  task  using  the  hypertext,  they  don*t  seem  to  make 
mistakes.  In  fact,  no  subjects  In  our  research  have  made  any  mistakes  on 
this  task  when  hypertext  was  available.  Even  though  this  Is  a  preliminary 
finding,  we  are  encouraged  to  believe  that  this  approach  will  be  of 
particular  value  for  presenting  Instructions  for  tasks  that  are  extremely 
dangerous,  such  as  working  with  equipment  which  carries  high  voltage. 


Navy 


1  Dr.  Ed  Aiken 

Havy  Personnel  RAD  Center 
San  Diego,  CA  52152 

1  Meryl  S.  Paker 
NPRDC 
Code  P20S 

San  Diego,  CA  92152 

1  CCR  Mike  Curran 

Office  of  Naval  Research 
COO  N.  Quincy  St. 

Code  2-T0 

Arlington,  VA  22217 

1  DR.  PAT  FEDERICC 

NAVY  PERSONNEL  RID  CEIiTER 
SAI!  DIEGO,  CA  52152 

1  Dr .  John  Ford 

Navy  personnel  RAD  Center 
Can  Diego,  CA  52152 

1  LT  Steven  D.  Harris,  HSC,  USN 
Code  8021 

•laval  Air  Development  Center 
Warminster,  Pennsylvania  18579 

1  Dr.  Jin  Hoi 1  an 
Code  309 

(!avy  Personnel  R  4  D  Center 
San  Diego,  CA  92'52 

1  Dr.  Dorman  J.  Kerr 

Chief  of  tlaval  Technical  Training 
Naval  Air  Station  Memphis  (75) 
Millington,  TN  3C05« 

1  Dr.  William  L.  Haloy 

Principal  Civilian  Advisor  for 
Education  .and  Trtining 
Naval  Training  Connand,  Code  OOA 
Pensacola,  FL  32508 

1  CAPT  Richard  L.  Martin,  USH 
Prospective  Commanding  Officer 
IISS  Carl  Vinson  (CVM-70) 

Newport  News  Shipbuilding  and  Drydock  Co 
Newport  News,  VA  23807 


1  Dr.  James  McRrlde 

Navy  Personnel  RAD  Center 
San  Diego,  CA  52152 

1  Dr  Nil lien  Montague 

Navy  Personnel  FAD  Center 
San  Diego,  CA  52152 

1  Ted  M.  J.  Yellen 

technical  Information  Office,  Code  201 
NAVY  PERSONNEL  RSD  CENTER 
5AI!  DIECO.  CA  92152 

1  Library,  Code  P201L 

Navy  Personnel  R!D  Center 
San  Diego,  CA  52152 

1  Technical  Director 

Navy  Personnel  RIO  Center 
San  Diego,  CA  92152 


6  Commanding  Officer 

llavol  Research  Laboratory 
Code  2827 

Washington,  DC  2C390 

1  Psychologist 

CNR  Branch  Office 
Bldg  11“,  Section  D 
888  Sunmer  Street 
Boston,  MA  02210 

1  Office  of  Naval  Research 
Code  937 

8CC  N.  Quincy  EStreet 
Arlington,  VA  22217 

5  Personnel  4  Training  Research  Programs 
(Code  958) 

Office  of  Naval  Research 
Arlington.  VA  222 17 

1  Psychologist 

CNR  Branch  Orfice 
1030  East  Green  Street. 

Pasadena,  CA  91101 


1  Special  Asst,  for  Education  ar.d 
Training  (0P-C1E) 

Rm.  2705  Arlington  Annex 
Washington,  DC  20370 

1  Office  of  t'lP  Chief  of  Naval  Operations 
Research  Development  4  Studies  Branch 
(OP-1 15) 

Washington.  DC  2035C 

1  Roger  Remington,  Ph.D 
Code  L52 
NAMRL 

Pensacola.  FL  3250? 

1  Dr.  Bernard  Rinland  (03B) 

Navy  Personnel  RAD  Center 
San  Diego,  CA  92152 

1  Dr.  Worth  Ecanland,  Director 

Research,  Development,  Test  A  Evaluation 
)!-$ 

Naval  Education  and  Training  Conmand 
HAS,  Pensacola.  FL  325C5 

1  Dr.  Robert  C.  Smith 

Office  of  Chief  of  Naval  Operations 
OP-ORTH 

Washington,  DC  2035 0 

1  Dr.  Alfred  F.  Smode 

Trnining  Analysis  &  Evaluation  Group 
(TAEC) 

Dept,  of  the  Navy 
Orlando,  FL  32813 

1  Dr.  Richard  Sorensen 

.  Navy  Personnel  RAD  Center 
San  Diego,  CA  92152 

1  Roger  Veissinger-Baylon 

Department,  of  Administrative  Sciences 
Naval  Postgraduate  School 
I’onterry,  CA  939#P 

1  Dr.  Robert  Wisher 
Code  70S 

Havy  Personnel  SAD  Center 
Tin  Diego,  CA  92152 


1  Mr  Join  rr.  Wolfe 
Cole  P’lO 

U.  S.  Navy  Personnel  Research,  end 
Development  Center 
5an  Diego,  CA  92t52 


Army 


M^rln? 


1 


Technical  Dlr-ctor 
U.  T.  Army  Research 
Behavioral  and 


Institute  for  the 
Social  Sciences 


5501  Eisenhower  Avenue 
Alexandria,  Vi  22322 


1  Mr .  James  Bal:-*r 

Systems  Hanning  Technical  Are, 
Army  Research  Institute 
5001  Eisenhower  Ave. 
Alexandria.  VA  22233 


1  Dr.  Beatrice  J.  Farr 

U.  S.  Army  Research  institute 
5(111  Eisenhower  Avenue 
Alexandria.  VA  2223? 


1 


DR.  FRAt'K  J.  HARRIS 
U.S.  A  RUT  RESEARCH.  INSTITUTE 
5P01  EI5ERHCWER  AVENUE 
ALEXA1’DRtA.  VA  2233? 


1  H.  William  Greenup 

Education  Advisor  (EP2U 
Fducotion  Center,  11CDEC 
Cu-etieo.  VA.  2213# 

1  Special  Assistant  for  ferine 
Corps  Hatters 
Code  10011 

Office  of  Kavnl  Research 
TOO  II.  Cuincy  ft. 

Arlington,  VA  22217 

1  DR.  A.L.  SLAFK'OSKY 

SC’EHTIFIC  ADVISOR  (CODE  RD-1 ) 
HQ.  II. P.  M/RItlS  CORPS 
VIASHIIICTOH,  DC  202"0 


CoastGur-rd 


1 


Dr.  tlichael  Kaplan 
U.S.  ARMY  RESEARCH 


institute 


5r.n1  EISENHOWER  AVEHUc. 
ALEYAIIDRIA,  VA  22333 


1  nr.  Hilton  S.  Katz 

Training  Technical  Area 
U.S.  Army  Research  Institute 
5CO 1  Eisenhower  Avenue 

Alexandria.  VA  22333 


1  Dr.  Harold  F.  O'Neil,  Jr. 
Attn:  PERt-OX 
Army  Research  Institute 
5001  Elsenhower  Avenue 
Alexandria ,  VA  2233? 


1  Dr.  Robert  Sazraor 

U.  p.  Army  Research  Institute  for  -he 
Behavioral  and  Social  Sciences 
5001  Eisenhower  Avenue 
Alexandria,  VA  22233 


1  Dr ,  Joseph  Hard 

U.S.  Army  research  Institute 
50,01  Eisenhower  Avenue 
Alexandria,  VA  22333 


1  Chief,  Psychological  Peserch  Pr.-nch 
I).  S.  Co.  st  Guard  (C-P-l/2/TPUP) 
Washington ,  DC  20503 


Other  DoD 


12  Defense  Technical  Information  Center 
Cameron  Station,  r1. if,  5 
Alex; ndrla ,  VA  2231U 
Attn:  TC 

1  Military  Assistant  for  Training  .end 
Personnel  Tectnology 

Office  of  the  Under  Secretary  of  Defense 
for  Research  A  Engineering 
Room  30121,  The  Pentagon 
Washington,  DC  20*11 

1  DARPA 

1#f0  Wilson  Plvd . 

Arlington,  VA  22209 


t 

Air  Force 


1  U.S.  Air  Force  Office  of  Scientific 
Research 

‘Life  Sciences  Directorate,  NL 
Roiling  Air  Force  Rase 
Washington.  DC  2r332 

1  Dr.  Genevieve  Haddad 
Program  1'anager 
Li fr  Sciences  Directorate 
AF0SR 

Rolling  AFR,  DC  20332 


2  3700  TCHTW/TTGH  Stop  32 

Sheppard  AFC,  7X  753! 1 


Dr.  Surw  Chipman 
Learning  and  Development. 
National  Institute  of  Fduc-.tlon 
12D0  19th  Street  VI 
Washington.  DC  20206. 

Dr.  John  Mays 

National  Institute  of  Education 
12Crt  10th  Street  in 
Washington .  DC  2C208 

William  .1.  McLaurin 
SBflO  Howie  Court 
Camp  Springs,  MD  200?1 

Dr.  Arthur  helmed 
National  Int.ltute  of  Education 
12C0  19th  Street  !,V 
Washington.  DC  20206 

Dr.  Andrew  R.  '-'olnar 
Science  Education  Dev. 
and  Research 

National  Science  Foundation 
Washington.  DC  20550 

Dr .  Joseph  Psotka 
Rational  Institute  of  Education 
1200  19th  St.  *M 
Washington, DC  20206 

Dr.  Frank  Withrow 

U.  S.  Office  of  Education 

400  Maryland  Ave.  SV# 

Washington.  DC  20202 

Dr.  Joseph  L.  Young.  Director 
Memory  K  Cognitive  Processes 
national  Science  Foundation 
Washington,  DC  20550 

Non  Govt 


Dr.  John  R.  Anderson 
Department,  of  Psychology 
Carnegie  Mellon  University 
Pittsburgh,  PA  1521? 

Anderson,  Thomas  H..  Ph.D. 
Center  for  the  Study  of  Pending 
174  Children’s  Research  Center 
51  Gert.y  Drivr 
Champiagr,  tL  61J20 

Dr.  John  Annett 
Department  of  Psychology 
University  of  Warwick 
Coventry  CV4  7AL 
ENGLAND 

1  psychological  research  unit 
Dept,  of  Defense  (Army  Office) 
Cninpbe1 1  Park  Offices 
Canberra  ACT  2000,  Australia 

Dr.  Alan  Baddoley 
Medical  Pes»*rch  Council 

Applied  Psychology  Unit 
15  Chaucer  Road 
Cambridge  CB2  2EF 
ENGLAND 


1  Dr.  Lyle  Bourne 

Department.  0f  Psychology 
University  of  Colorado 
Boulder,  CC  '',0209 

1  Dr.  John  S.  Drown 

XEPCY  Palo  Alto  Research  Center 
?33?  Coyote  Po;d 
Palo  Alto.  CA  evtou 

1  Dr.  Pruec  Puchanar 

Department  of  Computer  Science 
Stanford  University 
Stanford.  fA  9"30S 

1  DR.  f.  VICTOR  nUNDERSOt’ 

WICAT  INC. 

UNIVERSITY  PLATA.  SUITE  1C 
urn  SO.  STATF.  ST. 

OREM.  UT  R4P57 

1  Dr.  Pal.  Carpenter 

Department  of  Psychology 
Carnegie-Mellon  University 
Pittsburgh,  PA  15213 

1  Dr.  John  P.  Carroll 
Psychometric  Lab 
Univ.  of  Ho.  Carolina 
Davie  Hall  on* 

Chapel  Mill,  NC  27514 

1  Charles  Myers  Library 
Livingstone  House 
Livingstone  Road 
S.tratrord 
London  F15  2LJ 
ENGLAND 

1  Dr.  William  Chose 

Department  or  Psychology 
Carnegie  Mellon  University 
Pittsburgh,  PA  1521 ? 

1  Dr.  Michel ine  Chi 

Learning  RAD  Center 
University  of  Pittsburgh 
2039  O’Uara  Street. 

Pittsburgh,  PA  1521; 

1  Dr.  Patricio  Daggett 

Deportment  of  Psychology 
University  of  Colorado 
Poulder ,  CO  e0309 

1  Dr.  Jonathan  Baron 
Dept.  of  Psychology 
University  of  Pennsylvania 
3413-15  Walnut  St.  T-3 
Philsdlph.ir,  PA  191  Ph 

1  Mr  Avron  Parr 

Department  of  Computer  Science 
Stanford  University 
Stanford,  CA  94305 

1  Liaison  Scientists 

Office  of  Nava!  Research, 
Trench  Office  ,  London 
Box  ’9  FPO  .’lev  York  C951P 


Dr.  William  Clanccy 
Deportment.  of  Computer  Science 
Stenford  University 
Stanford ,  CA  94^05 

Dr.  Allen  Collins 
Folt  Eerrnek  A  Newman,  Inc. 

10  Moulton  Street 
Coatbridge,  Mo  02138 

Dr.  Lynn  A.  Cooper 
LRDC 

University  of  Pittsburgh 
3939  O'Hara  Street 
Pittsburgh.  PA  1521? 

Dr.  tiered ith  P.  Crawford 
American  Psychological  Association 
12C0  17th  Street.  M.W. 

Washington,  DC  2C9 of 

Dr.  Kenneth  p.  Cross 
Anacap?  Sciences,  Inc. 

P.O.  Drawer  0 

Santa  Barbara,  CA  931P2 

LCOL  J.  C.  Egpenbfrgor 

DIRECTORATE  CF  PERSONNEL  APPLIED  RESEARC 

NATIONAL  DEFEt'CE  HO 

101  COLOt.'EL  BY  DRIVE 

OTTAWA,  CANADA  K1A  0K2 

Dr.  Ed  Feigenbaum 
Department  of  Computer  Science 
Stanford  University 
Stanford,  CA  DM305 

Dr.  Richard  L.  Ferguson 

The  American  College  Testing  1  rogr.-m 

P.O.  Box  1*3 

Tows  City,  !A  5?2<'0 

Mr.  Wallace  Faurzetp, 

Dolt  Dcranek  A  Newman.  Inc. 

50  ’lout  ton  S*. . 

Cambridge,  MA  02133 


Dr.  Victor  Fields 
Dept,  of  Psychology 
Montgomery  College 
Rockville,  MP  20850 

Dr.  John  R.  Frcderlksen 
Holt  Perrnek  A  Dcvmitn 
5C  Moul ton  Street 
Cambridge,  MA  021?!? 

Dr.  Alinda  Friedmrn 
Department  of  Psychology 
University  of  Albert? 
Edmonton,  Alberta 
CANADA  TOG  2E9 

DR.  ROBERT  GLASER 
LRDC 

UNTVERS’TY  OF  PITTSBURGH 
goeo  O'HARA  STREET 
PTTTSDl'RGH.  PA  '5213 


1  DR.  JAMES  G.  GREEHO 
LRDC 

UNIVERSITY  OF  PITTSBURGH 
3939  O'HARA  STREFT 
PITTSBURGH,  PA  15213 

1  Dr.  Barbara  Hayes-Roth 
The  Rand  Corporation 
1700  Main  Street 
Santa  Monica,  CA  90MPA 

1  Dr.  Frederick  Hayes-Roth. 
Th'  Rand  Corporation 
1700  Main  Street. 

Santa  Monica,  CA  90MDP 

1  Dr.  Janes  R.  Hoffnan 

Department  of  Psychology 
University  of  Delaware 
Mewark.  PE  19711 


1  Dr.  Kristina  Hooper 
Clark  Kerr  Hall 
University  of  Californio 
Santa.  Cruz,  CA  95030 

1  Glenda  Crcenwnld,  Ed. 

"Hunan  Intelligence  Newsletter" 
P.  0.  Pox  1 1  f-3 
PirmlnghcR,  !!T  «?012 

1  Dr.  Ea.rl  Hunt 

Dept .  of  Psychology 
University  of  Washington 
S-att’e,  WA  °21P5 

1  Dr.  Fd  Hutchins 

Navy  Personnel  RAD  Center 
San  Diego,  CA  9215? 

1  Dr.  Valter  Eintsch 

Department  of  Psychology 
University  of  Colorado 
Foulder,  CO  F0'02 

,  1  Dr .  David  Kleras 

Department  of  Psychology 
University  of  Arizona 
Tuscon,  AZ  “5721 

1  Dr.  Robert.  Kinkade 
Essex  Corporation 
3211  Jefferson  Street 
Ran  Diego,  CA  92’10 

1  Dr.  Stephen  Kosslyn 
Harvard  University 
Department  of  Psychology 
33  Kirkland  Street 
Cambridge,  MA  C?l'a 

1  Dr.  ’’arcy  Lansr.an 

Department  of  Psychology,  MI  25 
University  of  Washington 
Seattle,  WA  99 195 

1  Dr.  Jill  Larkin 

Department  of  Psychology 
Carnegie  Mellon  University 
Pittsburgh,  PA  15213 


Dr.  Daniel  Gopher 

Industrial  A  Management.  Engineering 
Technior-Tsrsel  Institute  of  Technology 
Haifa 
ISRAEL 


Mon  Govt. 


1  Dr.  Mrn  Lesgoid 

Learning  PAD  Center 
University  of  Pittsburgh 
Pittsburgh,  PA  15’PO 

1  Dr.  Robert  Linn 

College  of  Education 
University  of  Illinois 
Urbanr.  IL  '1P01 

1  Dr.  Erik  He'-'lll  inns 

Science  Education  Dev.  and  Research 
national  Science  Foundation 
Washington,  PC  2S55D 

1  Dr.  KarX  Mtl’cr 

TT  Computer  Science  Lab 
f./O  292«  'Jinbrrplaec  Circle 
Plano.  TX  T5C '< 


1  Dr.  Allen  Munro 

Fehaviorel  Technology  Laboratories 
1FM5  Elena  Ave.,  Fourth  Floor 
Redondo  Peach,  CA  rf!277 

1  Dr.  Donald  A  Homan 

Dept,  of  Psychology  C-nf? 

Univ.  of  California.  Fan  Diego 
Ln  .’oils,  CA  720at 

1  Dr.  Jesse  Or lan sky 

Institute  for  Defense  Analyses 
#00  Army  Davy  Drive 
Arlington.  v*  22202 


Dr .  Feynour  A .  Peport. 

Massachusetts  Institute  of  Technology 
Artifirirl  Intelligence  Lab 
5#5  Technology  'guare 
rmnhrid?(  .  '  *  A  021  9 


1  Dr.  James  A.  Pan’ son 

Portland  5t?t“  University 
P.0.  Fox  "At 
Portland ,  OR  07207 


1  Dr.  James  W.  Pellegrino 
University  of  California, 

Santa  Earbara 
Dept,  of  Psychology 
Sants  Parcba.rc,  CA  931CF 

1  MR.  LUIGI  PETPULLG 

?a*t  u.  Eccrumcn  stpeft 

AFLiMGTOR,  VA  22207 

1  Dr.  Pichard  A.  Poliak 

Director.  Special  Projects 
Minnesota  Educational  Computing  Consort! 
25  20  Broadway  Drive 
St.  Paul, I"!!  55!  11 

1  Dr.  Martha  Poison 

Department  of  Psychology 
Campus  Pox  1-P 
University  of  Colorado 
Boulder,  CO  !0?09 

1  DR.  PETES  P0L50N 
DEPT.  Of  PSYCHOLOGY 
UtllVERFITY  OF  COLORADO 
BOULDER.  CO  PO309 

1  Or.  Steven  E.  Po’troek 
Department  of  Psychology 
University  of  Denver 
Denver, CO  S0208 


1  MTNRAT  W.  L.  PAUCH 

p  IT  # 

PUNDFCMIPISTEPTUM  DER  VERTEIDIGUMG 

POFTFACH  1?21 

D-5?  DOIJt!  1,  GERMANY 

1  Dr.  Fred  Relf 
SESAME 

e/o  Physics  Department 
University  of  California 
Perkely,  CA  9*720 

1  Dr.  Lauren  Pesniek 
LRDC 

University  of  Pittsburgh 
■>039  O'Hara  Street 
Pittsburgh,  PA  15211 


1  Mary  Filey 
LRDC 

University  of  Pittsburgh 
-c?o  O'Hara  Street 
Pittsburgh,  P*  15211 

1  Dr.  fndr»u  U.  Rose 

Anerican  Institutes  for  Research 
10r5  Thomas  Jefferson  St.  W 
Washington,  DC  20DD7 

1  Dr.  Ernst  Rothknpf 
Dell  Laboratories 
5C0  Mountain  Avrnue 
Murray  Hill.  KJ  27^7# 

1  Dr.  David  Rumelhr.rt 

Center  Tor  Human  Information  Processing 
Univ.  of  California,  San  Diego 
La  Jolla.  CA  92007 

t  Dr.  Alan  Schoenfelrt 

Department.  oT  Mathematics 
Hamilton  College 

Clinton,  MY  1??23 

1  DR.  RCOERT  J.  FETDEL 

UlSTRUCTTipAL  TFCMMOLAGY  GROUP 
HIP'BPO 

iro  h.  hashtdcton  ft. 

ALEXANDRIA ,  VA  227 1“ 

1  Committee  on  Cognitive  Peseereh 
j  Dr.  Lonnie  R.  Sherrod 
Social  Science  Research  Council 
FOE  Third  f venue 
New  York.  HT  ICOlf 

1  Robert  F.  Eiegler 
Associate  Trofessor 
rarnegi"-Mellon  University 
Departm-nt  or  Psychology 
Sr.hen'»y  Park 
Pittsburgh,  PA  15213 

1  Dr.  Edward  E.  Smith 

rolt  Berrnck  A.  Mcwm»r ,  Tne. 

50  >'oul  ton  Street 

Cambridge,  (LA  0?1'9 


■y 


Non  Govt 


1 


1  Or.  Robert  Smith 

Departr/ent  of  Computer  S cie.v-e 

Rutgers  University 

»'ew  Brunswick,  MJ  E59C2 


I  Dr .  Richard  Gnow 

School  of  Education 
Stanford  University 
Stanford.  CA  9 <*2 Vi 

t  Or.  Robert  Sternberg 
Oept.  of  Psychology 
Yale  University 
ro*  11A.  Yale  Station 
pew  Haven,  CT  Cf-520 


1 


OR.  ALBERT  STEVENS 
PCLT  HERA.NEK  A  PE'. .'MAM,  TtC. 
50  POULTOH  STREET 
C.M1FRI0GE.  MA  R2'i" 


Or.  Thomas  G.  St.icht 

Director.  Essie  Skills  Div'sion 

HUt'RRO 

200  P.  Washington  Street 
Alexandria, VA  ?22 1 “ 

on.  PATRICK  5UPPES  IN 

INSTITUTE  FOR  HATHEM.A*  -.'L  ..■TUD.F- 
THE  SOCIAL  SCTENCES 
ST/ "FORD  UNIVERSITY 
STANFORD,  CA  9“<?05 


Dr.  Klkuni  Tatsuohn 
Conputer  Rased  Education  Resc...  ch 
Laboratory 

?52  Engineering  Research  Lahore 
University  of  Ul'nois 
Urbane ,  IL  MRC1 


1 


Dr.  John  Thomas 

IBM  Thomas  J.  Watson  Research 

P.0.  Fox  ?1fl  _  _ „ 

Yorktown  Heights.  NY  105." 


Center 


1  OR.  PERRY  TCORNPYEE 
THE  RAPE  COPROP ATIOB 
1700  MATH  STRFET 

SAtrr»  noiircf.  ca  EORof 


1  T>r.  Doujl^s  Town? 

Univ.  of  SO.  California 
Behavioral  Technology  Lfibfl 
1R#5  S.  Elena  f,ve. 

Pedonio  Perch.  CA  EP27; 


1  Dr.  J.  Uhlener 

Perceptronlrs.  Inc. 

*271  V~rirl  Avenit** 
Woodland  Hills.  CA.  91 

1  Dr.  Pent.on  J.  Underwood 
Dept,  'of  Psychology 
Northwestern  University 
Evanston,  IL  *C?P1 


1  Dr.  David  J.  Weiss 
r/pfO  E’ liott  Hall 
University  of  Minnesota 
75  E.  Elver  Road 
Minneapolis.  PN  55R5r 


1 


DR.  OERSHOfl  NELTMAK 
PF.Rf.EPTnC'!IC?  ICC. 
*271  VARTEL  AVE. 
WOODLAND  HILLS ,  CA. 


912P7 


1  Dr.  Keith  T.  We scour t 

Information  Sciences  Dept. 
The  Rand  Corporation 
1700  Main  St. 

Santa  Conics,  CA  9PA0f' 

1  DR.  SUSAN  F..  WHtTFLY 
PSYCHOLOGY  DEPARTMENT 
UK-VEPCTY  OF  KANSAS 
LAWRENCE.  KANSAS  fFD'" 


JL. 


\  ‘ 


* 


U  «**•-*»*• 


